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DETAILED ACTION 
Notice to applicant 

1 . Applicants' Amendment and Response to the Office Action mailed 05-20-2005 and 
Request for a Continued Examination have been entered and made of record . Following is an 
Office Action responding to the request. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of 
this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 57-59 are rejected under 35 U.S.C. 102(e) as being anticipated by Chooi et al. 
(USPN 6436824, hereinafter "Chooi"). 

Referring to Figs. 1-3 and related text, Chooi discloses [Re claims 57 and 59] a method 
for depositing a silicon carbide layer on a substrate, comprising: introducing a processing gas 
comprising an organosilicon compound into a processing chamber containing the substrate 
therein; and reacting the organosilicon compound to deposit the silicon carbide layer on the 
substrate wherein the organosilicon compound has the formula SiHa(CH3)b(C6H5)c, wherein c 
is 1 and a+b+c=4; wherein the organosilicon compound comprises dimethylphenylsilane (see 
col. 3, lines 9-col. 4, line 10 , especially col. 3, line 53); 

[Re claim 58] wherein the processing gas further comprises a dopant selected from the 
group consisting of an oxygen-containing compound, a nitrogen-containing compound.. . (see 
col. 4, lines 19-29). 



Claim Rejections - 35 USQ 103 
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4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a),. the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103 □ and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a): 

5. Claims 26, 35-37, 60- 61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chooi or Laxman et al. ( USPAPN 2002/0172766, hereinafter "Laxman"). 

Referring to Figs. 1-3 and related text, Chooi discloses [Re claim 26] a method for 
depositing a silicon carbide layer on a substrate, comprising: introducing a processing gas 
comprising an organosilicon compound and a dopant compound into a processing chamber 
containing the substrate therein (see embodiments 1-3], wherein the organosilicon compound 
consists essentially of silicon, carbon, and hydrogen, and has a carbon atom to silicon atom ratio 
of 6:1 or greater (see col. 3, lines 33-60); and reacting the organosilicon compound to form the 
silicon carbide layer having a dielectric constant in the range of 3-6.5, wherein the dopant 
compound is selected from the group consisting of an oxygen-containing compound,. . . (see col. 
3, lines 33-col. 4, line 29); [Re claims 35-37] a method for processing a substrate having metal 
14 therein, comprising: depositing a barrier layer 16 on the substrate on the metal features by 
introducing a processing gas comprising an organosilicon compound into a processing chamber 
containing the substrate therein, wherein the organosilicon compound consists essentially of 
silicon, carbon, and hydrogen, and has a carbon atom to silicon atom ratio of about 6:1 or greater 
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and the barrier layer has a dielectric constant in the range of 3-6.5; and the dopant compound is 
selected from the group consisting of an oxygen-containing compound,. . . and depositing a first 
dielectric layer adjacent the barrier layer, wherein the first dielectric layer 18 comprises silicon, 
oxygen, and carbon and has a dielectric constant of about 3 or less, as shown above; depositing a 
silicon carbide etch stop 20 on the first dielectric layer (see col. 3, line 45-col. 5, line 10). But it 
does not disclose expressly all the limitations in the same process and the generating a plasma of 
the processing gas and the claimed ranges. However, it would have been obvious to an ordinary 
artisan to use the disclosed features in the same process to obtain device meeting the 
requirements of a specific application. Besides, in a PECVD process, the process gas enter into a 
reaction in the energized ionized state, a plasma, it is inherent that the step of generating the 
plasma exists, and in the case where the claimed ranges "overlap or lie inside ranges disclosed by 
the prior art" a prima facie case of obviousness exists (See MPEP 2144.05). 

[Re claim 60] Chooi also discloses wherein the silicon carbide layer is deposited in a 
damascene structure as a material layer selected from the group consisting of a silicon carbide- 
containing barrier layer and a silicon carbide-containing etch top layer (see col. 3, lines 9-col. 4, 
line 10). But it does not disclose expressly all the features in the same process. However, it 
would have been obvious to an ordinary artisan to modify Chooi' s teaching to obtain devices 
meeting the requirements of a specific applications; 

[Re claim 61] wherein the silicon carbide layer has a dielectric constant of between about 
3 to 6.5. But it does not disclose expressly a value of less than 4. However, in the case where the 
claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. In re Wertheim, 541 F. 2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 
919 F. 2d 1575, 16 USPQ 2d 1934 (Fed. Cir. 1990). 

[Re claims 26-27] Laxman discloses a method for depositing a silicon carbide layer on a 
substrate, comprising: introducing a processing gas comprising an organosilicon compound and a 
dopant compound into a processing chamber containing the substrate therein, wherein the 
organosilicon compound consists essentially of silicon, carbon, and hydrogen, and has a carbon 
atom to silicon atom ratio of 6:1 or greater (see par. 67 and 87); and reacting the organosilicon 
compound to form the silicon carbide layer having a dielectric constant less than 3, wherein the 
dopant compound is selected from the group consisting of an oxygen-containing compound, 
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02. . .(see pars. 76-84, 87, and 89). But it does not disclose expressly all the limitations in the 
same process and the claimed ranges. However, it would have been obvious to an ordinary 
artisan to use the disclosed features in the same process to obtain device meeting the 
requirements of a specific application. Besides, in the case where the claimed ranges "overlap or 
lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists (See MPEP 
2144.05). 

[Re claim 28] Laxman discloses exposing the silicon carbide layer to a plasma treatment 
process (see par. 101). 

6. Claims 27-28, 30, 39, and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chooi in view of Xia et al. (EP 1050601, hereinafter "Xia"). 

[Re claim 27] Ghooi discloses substantially the limitations of claim 27, as shown above. 
But it fails to disclose expressly the claimed dopant compound. However, Xia discloses this 
feature (see par. 72). At the time of the invention, an ordinary artisan is motivated to combine 
Chooi with Xia to reduce metal contamination (see par. 72). 

[Re claims 28 and 39] Xia also discloses exposing the silicon carbide layer to a plasma 
treatment process (see par. 79). 

[Re claim 30] The combined teaching of Chooi and Xia does not teach wherein the ratio 
of dopant compound to organosilicon compound comprises between about 1 :5 and about 1:100. 
However any variation in reactants ratio in the present claim is obvious in light of the cited art, 
because the changes in reactants ratio produce no unexpected function. 

The routine varying of parameters to produce expected changes are within the ability of 
one of ordinary skill in the art. Patentability over the prior art will only occur if the parameter 
variation produces an unexpected result. In re Aller, Lacey and Hall, 105 U.S.P.Q. 233, 235. In 
re Reese 129 U.S.P.Q. 402, 406. 

[Re claim 41 ] Xia also discloses wherein the dopant compound selected from the group 
consisting of phosphine, borane, diborane, trimethylsilaqne, oxygen, ozone, CO, C02, and 
combination thereof (see par. 72). 

Therefore, it would have been obvious to combine Chooi with Xia to obtain the invention 
as specified in claims 27-28, 30, 39, and 41. 
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7. Claims 51-56 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chooi in 
view of Xia and Yang et al. (USPN 6365527, hereinafter "Yang"). 

[Re claim 51] the combined teaching of Chooi and Xia discloses a method for depositing 
a silicon carbide layer on a substrate, comprising: introducing a processing gas comprising an 
oxygen-containing compound, a dopant, and an organosilicon compound that consists essentially 
of silicon, carbon, and hydrogen, and has a carbon atom to silicon ratio of 6:1 or greater to 
carbide layer on the substrate; reacting the organosilicon compound by a PECVD process to 
deposit the silicon carbide layer on the substrate, wherein the dopant compound is selected from 
the claimed group; [Re claim 52] exposing the silicon carbide layer to a plasma treatment 
process; [Re claim 53] wherein the dopant is selected from the group consisting of phosphine 
(PH3), borane (BH3), diborane (B2H6), and combinations thereof, as shown above. But it fails 
to discloses wherein the silicon carbide layer comprises less than about 15 atomic percent of 
oxygen and exposing the deposited silicon carbide layer to a plasma treatment process. However, 
the missing limitations are well known in the art because Yang discloses these features (col. 3, 
lines 34-45). At the time of the invention, an ordinary artisan is motivated to combine Chooi and 
Xia with Yang to reduce oxygen content in the silicon carbide for use in oxygen-sensitive 
process. 

[Re claim 54] Chooi discloses that wherein the silicon carbide layer has a dielectric 
constant of less than 4 (see col. 4, lines 1-29); 

[Re claim 55] wherein the silicon carbide layer is deposited in a damascene structure as a 
material layer selected from the group consisting of a silicon carbide-containing barrier layer and 
a silicon carbide-containing etch stop layer (see Fig. 2); and 

[Re claim 56] depositing a dielectric layer 22 adjacent the silicon carbide layer. 

Therefore, it would have been obvious to combine Chooi and Xia with Yang to obtain 
the invention as specified in claims 51-56. 



8. 



Allowable Subject Matter 

Claims 46-50 are allowed. 
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Claim 46 recites wherein the organosilicon compound has the formula 
SiHa(CH 3 )b(C 6 H 5 )c, wherein c is 2 and a+b+c = 4. 

This features in combination with the other elements of the claim is neither disclosed nor 
suggested by the prior art of record. 

Claims 47-50 variously depend from claim 46, they are allowed for the same reason. 

Response to Amendment 

9. In view of applicants' filing of a Terminal Disclaimer on 6-7-5, the Double Patenting 
rejection of claims 46, 48, and 50 has been withdrawn. 

In view of applicants' arguments and amendments to the claims, the rejections of claims 
26-28, 30, 35-37, 39, 41, 51-56, as stated in the immediately preceding Office Action have been 
modified or withdrawn. Applicants are referred to the modified or new grounds of rejection, 
given above. 

Applicant' s arguments with regard to the rejections under 35 U.S.C. 103 have been 
fully considered, but they are not deemed to be persuasive for at least the following reasons. 

Applicants argued that Chooi cannot be combined with Xia because Chooi discloses a 
PECVD while Xia discloses a thermal CVD, the examiner disagreed. Xia does not only use 
thermal CVD in a PECVD chamber but Xia also disclose the use of a combination of a thermal 
and a PECVD (see par. 75). Besides, both processes are CVD processes involving reactions 
between gaseous reactants. Therefore, they are combinable. In the combined teaching of Chooi 
and Xia, the gaseous reactants including organosilicon compound (s) and dopant compound are 
introduced in the process chamber. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha T. Nguyen whose telephone number is (571) 272-1678. The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. The telephone number for Wednesday is (703) 560-0528. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt, can be reached on (571) 272-1873. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Ha Tran Nguyen 
Primary Examiner 



10- 27- 05 



